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Abstract
Background: Optimism, or positive expectations about the future, is associated with better
health. It is commonly assessed as a trait, but it may change over time and circumstance.
Accordingly, we developed a measure of state optimism.

Author Manuscript

Methods: An initial 29-item pool was generated based on literature reviews and expert
consultations. It was administered to three samples: sample 1 was a general healthy population
(n=136), sample 2 was people with cardiac disease (n=96), and sample 3 was persons recovering
from problematic substance use (n=265). Exploratory factor analysis and item-level descriptive
statistics were used to select items to form a unidimensional state optimism measure (SOM).
Confirmatory factor analysis (CFA) was performed to test fit.
Results: The selected seven SOM items demonstrated acceptable to high factor loadings on a
single dominant factor (loadings: .64-.93). There was high internal reliability across samples
(Cronbach’s alphas: .92-.96), and strong convergent validity correlations in hypothesized
directions. The SOM’s correlations with other optimism measures indicate preliminary construct
validity. CFA statistics indicated acceptable fit of the SOM model.
Conclusions: We developed a psychometrically-sound measure of state optimism that can be
used in various settings. Predictive and criterion validity will be tested in future studies.
Keywords
optimism; state; measure development; factor analysis; validation; psychometric properties
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Introduction
In the research literature, optimism typically refers to having generalized positive
expectations about the future [1–3]. Optimism has cognitive and affective components [4]
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and is related to hope, self-efficacy, agency (i.e., one’s subjective sense of control), and
happiness [5–8]. Optimism is associated with improved physical and mental health by
providing improved resilience, social support, coping strategies, self-rated health, subjective
well-being, adherence to healthy behaviors, and confidence [1, 6, 9, 10]. Optimism appears
to be protective across health outcomes including cardiovascular disease and mortality [10].
Given optimism’s impact on health and its potential to change over time, measuring it as a
state will allow researchers to better assess the effects of optimism interventions and its
associations with modifiable health outcomes. Here we present the development of a
measure of state optimism.

Author Manuscript

Optimism is particularly important in the context of cardiovascular disease, the primary
cause of death in the United States [9–12]. In initially healthy participants, more optimistic
people tend to have reduced risk for cardiovascular disease compared with less optimistic
people [13–17]. In those with known cardiac disease, higher optimism is associated with
better cardiac prognosis [9, 10, 18]. In studies of cardiac patients following an acute
coronary syndrome (ACS: heart attack or unstable angina), optimism has been associated
with fewer cardiac readmissions [19] and higher self-reported health behavior adherence
[20, 21].

Author Manuscript

The beneficial effect of optimism on a variety of health behaviors may extend to alcohol and
substance use. Optimism is a determinant of avoiding substance use, including alcohol and
sedatives, among adolescents [22–24]. Optimism bias, or the tendency to overestimate the
likelihood of future positive events, had previously been thought to contribute to health
behaviors such as smoking, but more recently it has not been shown to play a major role
[25]. More research is needed to determine how optimism may influence substance use or
recovery.
Several pathways between optimism and health have been proposed. Optimists are more
likely than pessimists to be proactive in goal pursuits like health behaviors and demonstrate
better perseverance and coping with setbacks [6, 26]. Many studies have demonstrated that
optimism is associated with greater adherence to health behaviors, including healthy diet
[13, 27], physical activity [19, 28], medication adherence [29], and reduced smoking [6].
The pathways between optimism and cardiac health include lower blood pressure, lipids, and
inflammatory markers [30, 31]. Given the importance of optimism across multiple mental
and physical health domains, it is important to measure optimism meaningfully.

Author Manuscript

Optimism has most commonly been conceptualized and measured as a dispositional
personality trait [1, 6], or “stable individual differences in the level of optimism generally
experienced” [4]. Trait optimism has been studied in terms of expectancies, where positive
expectations of the future lead to goal attainment [1, 6]. Optimists believe that life
circumstances are going to get better or work out, so they handle challenges and adversity
with more effort and flexibility [32]. Optimism has also been studied in terms of explanatory
or attributional style [33], where experiences are judged as attributable to internal versus
external factors, stable versus unstable likelihoods, and specific versus general life domains
[26, 34, 35]. Optimists tend to see negative events as attributable to factors external to
themselves, temporary, and specifically defined, allowing them to persist in the face of

Gen Hosp Psychiatry. Author manuscript; available in PMC 2020 May 01.

Millstein et al.

Page 3

Author Manuscript

adversity [36]. Though optimism has largely been considered to be a trait, it may be more
changeable or “state-like” than previously thought [35, 37–40]; it can change over time
based on outside influences and measurement style [40, 41]. State-like optimism is
considered relatively modifiable, with expectancies about the future changing based on time,
situation, context, and affect [4, 38, 40, 42].

Author Manuscript

The stability versus modifiability of measured optimism has been examined. Optimism’s
test-retest reliability measured using self-report instruments over weeks and years has been
found to range from .58 to .79 [1], where .70 is generally considered to be acceptable
reliability to determine stability [43]. In a longitudinal study of older adults, dispositional
optimism decreased significantly over 15 years; within five-year increments, dispositional
optimism’s test- retest reliability coefficients ranged from .69 to .72 [44]. In another
longitudinal study, optimism’s 10-year test-retest reliability was .35 [45], demonstrating
change over time. Fluctuations in optimism have been found based on levels of self-esteem,
confidence, social resources, anticipation of negative outcomes, and controllable versus
uncontrollable outcomes [1, 45, 46]. Further, interventions have shown that optimistic
attributions can change with cognitive reappraisals and life transitions [6, 26, 39]. Given that
optimism has been shown to change and is strongly related to health, it is important to
measure it as a dynamic state. If optimism can be measured as a state, it can be a target of
change in interventions to influence health behaviors and outcomes.

Author Manuscript

The most common ways of measuring dispositional or trait optimism have been asking
about people’s generalized expectancies via self-report questionnaires like the Life
Orientation Test (LOT) [47] and the more commonly used 6-item Life Orientation TestRevised (LOT-R) [48] that asks positively- and negatively-framed questions about one’s
general future expectancies [48, 49]. The Attributional Style Questionnaire (ASQ) [50, 51]
is a less commonly used measure that assesses the stability of people’s attributions of the
causes of life events [52]. It is a longer, open-ended measure and is moderately correlated
with the LOT-R [53].

Author Manuscript

Researchers measuring optimism as a state, often modify the LOT-R to reflect a shorter time
frame, like “over the past week” or “currently,” rather than “always” or “in general” [4].
However, since the LOT-R was conceptualized as a measure of trait optimism, simply
changing the wording of items may not fully reflect change. Modified previously validated
measures do not necessarily have acceptable psychometric properties [54], so a modified
LOT-R may not adequately capture state optimism. In a recent analysis, the mean score of a
modified “state” LOT-R did not change over time in a positive psychology intervention in a
cardiac population and did not adequately capture optimism as a state [55]. State optimism
using the modified LOT-R has been found to correlate with trait optimism, but state
optimism relative to trait optimism, predicts additional variance in affect, distress, and task
performance [4]. One proposed measure [49] of state optimism is the Optimism-Pessimism
Scale (OPS) [56]. However, its psychometric properties have not been confirmed in the
literature. It has been found to be multi-dimensional, complex, and difficult to interpret [57].
Despite the utility of measuring optimism as a state and its implications for changing health
outcomes, there is no well-accepted, validated measure of state optimism.
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Little is known about the role of state optimism, its potential for change, and its subsequent
impact on health outcomes. Optimism interventions have been developed, but the LOT-R
and other trait measures may not adequately capture changes from interventions [39].
Because there is currently no available instrument designed to measure change in optimism
over time and context, we developed a brief, psychometrically-sound measure of state
optimism in three diverse samples. Our hypotheses were that our newly-developed State
Optimism Measure (SOM), would 1) represent a single factor across the three samples, 2) be
positively associated with conceptually related measures, and 3) be negatively associated
with conceptually dissimilar measures. Specifically, we expected the SOM to be most highly
correlated with the other measures of optimism, the modified “state” LOT-R and the original
trait LOT-R, and less strongly correlated with other related constructs.

Method
Author Manuscript

Participants and procedures

Author Manuscript
Author Manuscript

The SOM, a 7-item scale of state optimism (Table 2, Appendix 1), was tested as part of an
online questionnaire in four different samples in the United States to maximize
generalizability and target cardiac and substance use recovery populations. These four initial
samples were condensed into three for analyses, as described below. Inclusion criteria were:
people ages 18+ who had internet access, agreed to take the survey, and completed all SOM
items. Additional inclusion criteria for the substance recovery population were correctly
responding to two “check” items (e.g., “Please answer ‘disagree’ for this item.”) to ensure
that participants were responding accurately, as the SOM was embedded within a longer
survey. 763 eligible participants across four different cohorts completed the survey. See
Table 1 for demographics. Sample 1 consisted of 81 adults with no known cardiac disease,
recruited online through Craigslist in New England and our healthcare system’s research
study volunteer website. Sample 2 was 55 undergraduate university students in Southern
California who participated in exchange for research credit. Sample 3 consisted of 96
cardiac patients, indicated by answering affirmatively to the question, “Have you ever been
told by a doctor that you have heart disease?” Of those, 85 were recruited from online
sources (e.g., cardiac online forums, our healthcare system’s research study volunteer
website), and 11 were recruited on the cardiac inpatient floors of our hospital. The complete
sample 4 consisted of 531 participants who identified as being in or seeking recovery from
problematic substance use who agreed to take an online survey on the role of happiness in
recovery. These participants were recruited from online recovery communities
(approximately 85% of sample, e.g., SMART Recovery, LifeRing, InTheRooms), online
advertising (approximately 5%, e.g., Recovery Research Institute, Craigslist) and word of
mouth/other (approximately 10%). The recovery sample was divided into two randomly
selected halves: one half was used for exploratory factor analysis (EFA), and the other half
for confirmatory factor analysis (CFA). For the purposes of analysis, the samples were
grouped as: healthy (college students plus online respondents, n=136), cardiac (n=96), and
recovery (half sample, n=265). Sample sizes were adequate for factor analysis based on best
practices in Worthington & Whitaker (2006) and using recommendations of widely cited
literature indicating that acceptable sample sizes can be based on the ratio of subjects to
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items, which can vary from 3 to 10 (e.g. [58–61]), and absolute number of subjects, which
can range from 30 to > 500 [60, 62, 63].
All participants completed the SOM online through a secure website, and each sample
received additional questionnaires to assess construct validity; additional questionnaires
varied by sample. The SOM and additional questionnaires took between 15 and 45 minutes
to vcomplete. There was no payment for participating. All study procedures were approved
by relevant Institutional Review Boards (IRBs) prior to conducting any study-related
activities.
Item Development

Author Manuscript
Author Manuscript

We wrote items broadly to encompass multiple hypothesized aspects of state optimism, with
an original item pool of 29 (Appendix 2). Based on scale development best practices, the
item pool was selected using theory, literature searches, surveys of related constructs, and
expert input [64–66]. Items were included to cover state optimism as a broad construct,
encompassing alternative theories found in the literature, including optimism about one’s
future, the world in general, optimism about the near vs. far future, and optimism that things
will get better or stay positive [1, 35, 38]. The final scale includes items that reflect all but
one of these themes (optimism about the world in general; Appendix 2). Prior scales that
informed our items were the Herth Hope Index [67], the Optimism-Pessimism ScaleRevised [57], the Life Orientation Test-Revised [48], and the Generalized Expectancy for
Success Scale (GESS) [68]. When an item from one of these scales approached our
definition of state optimism, we modified the wording to best reflect state optimism. No
items in the SOM item pool were the same as any items from previously published scales.
We worded items to anchor people in the present moment in different ways (e.g., “I am
feeling,” “right now, I think that”) to capture the temporal aspect of state optimism. Seven
negatively worded items were included for the cardiac and healthy population surveys but
were not included in the recovery survey, as it was launched before negatively worded items
were added. Ultimately, the negatively worded items were cut because they did not perform
well.
The items were pre-pilot tested among 40 undergraduate students and our research group to
assess readability, comprehension, and time, and minor wording changes were made. Items
were accompanied by instructions to consider their feelings at the present time (“right now”)
and accompanied by a five-point Likert-type scale from 1 (strongly disagree) to 5 (strongly
agree) (Table 2). Negatively-worded items were reverse coded prior to analysis.
Other related measures

Author Manuscript

To assess the initial item pool for convergent validity, we included validated questionnaires
similar and dissimilar to our target construct in the online surveys. There were some
differences in the additional surveys included each sample, due to overall scale length and
relevance of surveys to specific populations.
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Optimism measures.—We included the widely-used Life Orientation Test-Revised
(LOT-R) [48] to measure dispositional optimism. Its 6 items encompass optimism and
pessimism independently. The three pessimism items are reverse coded before summing the
items. Higher scores indicate higher levels of dispositional optimism. The LOT-R was
included for all three samples, with Cronbach’s αs .86 (healthy), .88 (cardiac), and .87
(recovery). For the healthy and cardiac samples, we also included a modified “state” version
of the LOT-R to create a state-like measure to compare with our item pool. This “state”
LOT-R was created by changing the more general statements of the LOT-R (e.g., “Overall, I
expect […]”) to reflect more immediate thoughts (e.g., “Right now, I expect […]”). The
Cronbach’s αs were .90 in the healthy sample and .92 in the cardiac sample.

Author Manuscript

Other related measures.—To assess other positive emotional constructs expected to be
related to state optimism (convergent validity), we included measures of gratitude, positive
affect, hope, life satisfaction, and subjective happiness. For the healthy and cardiac samples,
we included the following scales. The 6-item Gratitude Questionnaire (GQ-6) [69] reflects
the degree to which one feels grateful about life circumstances (αs: .84 for both samples).
The 10 positive items of the Positive and Negative Affect Schedule (PANAS) [70] were
included to assess the relationship between optimism and positive affect (αs: .92 for the
healthy sample and .94 for the cardiac sample). The 6-item Adult State Hope Scale (AHS)
[8] was used to assess another positive motivational state (αs: .90 for the healthy sample
and .94 for the cardiac sample).

Author Manuscript

In all three samples, non-cardiac, cardiac, and recovery, two additional scales were included:
the 5-item Satisfaction with Life Scale (SWLS) [71] measuring global life satisfaction (αs: .
92 [healthy], .90 [cardiac], and .89 [recovery]), and the 4-item Subjective Happiness Scale
(SHS) [72] measuring global subjective happiness (e.g., whether one is a happy or an
unhappy person) (αs: .93 [healthy], .91 [cardiac], and .88 [recovery]).
In the recovery sample, two additional related positive constructs were included: hedonic
capacity and general self-efficacy. Hedonic capacity, the ability to experience pleasure, was
measured using the 10-item Snaith-Hamilton Pleasure Scale [73] (α: .86). Self-efficacy was
measured using the 10-item General Self-Efficacy Scale (GSE) [74] (α: .89).

Author Manuscript

To assess negative emotional states expected to be inversely related to state optimism
(convergent validity with inverse relationships), we included measures of stress,
hopelessness, negative affect, and depression for the healthy and cardiac samples. These
measures were not included in the recovery sample due to survey length concerns. We
included the 4-item Perceived Stress Scale (PSS-4) [75] (αs: .77 [healthy] and .88 [cardiac])
to assess how unpredictable or uncontrollable people felt over the past month. Hopelessness
in the past 24 hours was assessed using two items from the Concise Health Risk Tracking
Scale (CHRT) [76] (αs: .94 [healthy] and .88 [cardiac]). Negative affect was assessed using
the 10 negative items of the Positive and Negative Affect Schedule (PANAS) [70] (αs: .88
[healthy and cardiac]). Past two week depressive symptoms were assessed for the cardiac
and general adult populations using the 7-item depression subscale of the Hospital Anxiety
and Depression Scale (HADS), which excludes physical symptoms [77] (αs: .79 [healthy]
Gen Hosp Psychiatry. Author manuscript; available in PMC 2020 May 01.
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and .86 [cardiac]). The 20-item Center for Epidemiologic Studies Depression Scale (CES-D)
(α: .86) was included for the college student sample, which was designed to measure
depressive symptoms in the general population [78].
Statistical analyses

Author Manuscript

The primary goal of this analysis was to identify items that loaded on a single factor of state
optimism. To do this, we performed exploratory factor analyses (EFAs), with parallel
analyses and scree plots to identify the number of factors to be extracted, per best-practice
recommendations [79, 80], with Eigenvalues >1.0 as secondary check of number of factors
to retain. Using only Eigenvalues >1.0 can over-extract factors [80]. Parallel analysis for
factor analysis was conducted with Eigenvalues averaged over 10 replications. If the
eigenvalue in the dataset of interest exceeded the average eigenvalue observed in the random
(parallel) datasets, then the factor was retained. We also used factor loadings, item means
and standard deviations, and theory [81], to select items to best represent this
unidimensional construct of state optimism. EFAs using iterated principal factors, with
varimax rotation were run separately in each sample (non-cardiac, cardiac, and recovery) to
examine dimensionality. Varimax rotation was used because it is simple to understand and
interpret, with relatively little impact on results [60].

Author Manuscript

Following the initial EFAs, the SOM items were screened separately in each sample to
remove items based on criteria suggested in the literature: inadequate distributions, lowest
factor loadings, cross-loadings on different factors, items that reduce internal consistency,
and items that have the least conceptual agreement with the factor [64, 65, 81]. We identified
poorly performing items based on restricted range of responses (e.g., not using the entire 1–5
response scale), limited distributions (SD<.80), and ceiling effects (mean >4.0). Items with
the lowest factor loadings (<.60) and items with complex loadings (cross-loaded at ≥.40 on
more than one factor) were removed. To further shorten the scale, we assessed for item
redundancy and examined item means. If items had highly similar means or high semantic
similarity, we retained the one with the highest variance and/or face validity. Items were also
removed based on conceptual agreement with our iteratively developed model of state
optimism. For example, we removed the two items that clearly reflected the affective
component of optimism (e.g., “I think my life will be happy”), as we intended this measure
to reflect state optimism as a stand- alone construct distinct from positive affect, and these
items did not perform strongly.

Author Manuscript

The next analysis step focused on the selected remaining seven items, to assess their
unidimensionality, internal reliability, and convergent validity separately in each sample.
EFAs were re-run in each sample to confirm unidimensionality. Cronbach’s alphas were run
to assess internal consistency of the seven items. Scale descriptive statistics were run on the
seven-item SOM for each sample. We compared mean SOM scores across samples using
one-way ANOVA, hypothesizing that there would be no significant differences between
samples. For each sample, convergent validity was assessed using Pearson’s correlations
between the SOM mean scores and mean scores on the measures hypothesized to be
positively and negatively associated. We expected the SOM to be most highly correlated
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with the other measures of optimism: the LOT-R and modified “state” LOT-R. P-values of <.
05 were considered significant.
Finally, to determine whether the single factor structure of the selected seven items held, we
conducted a CFA using maximum likelihood estimation, in the second randomly selected
half of the recovery sample (n=266). In the CFA, for identifiability reasons, we fixed one
loading at 1, but allowed all other loadings to vary freely. Model fit was determined using
common recommendations including a χ 2 test to compare the model to the actual data, and
descriptive fit indices to evaluate the performance of the factor structure: the comparative fit
index (CFI; good fit considered > .90), root mean squared error of approximation (RMSEA;
good fit considered <.08), standardized root mean residual (SRMR; good fit considered <.
08), and the Tucker Lewis Index (TLI; good fit considered ≥.95) [82, 83]. Stata 15.0 was
used for all analyses (StataCorp, College Station, TX).

Author Manuscript

Results
Demographics
Our samples were largely female, ranging from 61.9% in the recovery sample to 83.1% in
the cardiac sample, and majority Caucasian, ranging from 71.8% in the healthy sample to
88.9% in the cardiac sample (Table 1). The cardiac and recovery samples were middle aged
(mean ages 58.5 and 53.7, respectively), while the healthy sample was younger (mean age:
31.1), due to the students.
Factor structure and item selection

Author Manuscript

In the initial EFAs, one dominant factor emerged in each sample, which accounted for the
majority of the variance: 74.8%, 71.8%, and 79.5% for the cardiac, healthy, and recovery
samples, respectively. When examining Eigenvalues >1.0, three factors were suggested to be
retained in the healthy (14.89, 1.47, 1.07) and cardiac samples (16.19, 1.95, 1.28), and two
factors in the recovery sample (11.44, 1.07). Parallel analysis suggested retaining three
factors in the healthy and cardiac samples, and up to six factors in the recovery sample.
We fit six-, five-, and four-factor models in the recovery sample and found that all were
over-extracted, given numerous items with cross-loadings. We next examined three-factor
models for each sample and found over-extraction, as evidenced by items loading on
multiple factors and low factor loadings (e.g., factor splitting in the presence of a dominant
factor) [84]. Further, parallel analysis may identify too many factors [85, 86]. For these
reasons, we proceeded to examine two-factor solutions for each sample.

Author Manuscript

In examining the two-factor solution, a single dominant factor again emerged for all three
samples. The first (dominant) factor contained items that our team determined to represent
state optimism most clearly and distinctly, including items that expressed optimism as an
individual’s expectancy about positive things happening in the future. Across samples, the
second factor contained items that described expecting changes, and related to optimism
about the world broadly versus one’s own future.
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Thus, given this conceptual distinctness, we removed the items that loaded only on this
second factor or loaded poorly across the samples (items from Appendix 2: 1, 3, 6, 14, 16,
17, 19, 20, 23, 24, and 26). After removing the complex loading items and items with
loadings <.60 on either factor (items 5, 8, 12, and 15), we retained 14 items for further
analysis that loaded uniquely on the one dominant factor, across all three samples.

Author Manuscript

The remaining 14 items were screened for conceptual redundancy and appropriateness, to
identify items representing a range of means, and to maximize variability (SDs). The items
removed at this stage were: 9, 10, 11, 21, 22, 25, and 28. Of note, this process of item
reduction also removed all but one reverse-coded item (removed items: 3, 8, 9, 15, 16, 26;
retained item 2: “At the moment, I expect more to go wrong than right when it comes to my
future.”). After applying these criteria, we identified seven items that met all inclusion
criteria and performed the best across all three samples. We ran EFAs in each sample
including all seven items to confirm unidimensionality, which was confirmed by parallel
analyses. The Eigenvalues for the unidimensional solution were: healthy sample (4.50),
cardiac sample (5.36), and recovery sample (4.85). All other Eigenvalues were <1.0 in each
sample.
SOM item and scale descriptives and factor loadings

Author Manuscript

The seven items that were confirmed are recommended for use as a scale, as they display
unidimensionality and high internal consistency. Cronbach’s alphas in the three samples
ranged from .92 to .96. Inter-item correlations were all between .48–.82, with one
correlation of .86 in the substance recovery sample. Average inter-item correlations ranged
from .60–.63. Table 2 presents the item and scale descriptive statistics by sample. All items
represented the maximum response range of 1–5. None of the reverse coded items met full
inclusion criteria, so they were not retained.
Table 3 presents the factor loadings for each of the SOM items. Factor loadings ranged
from .64–.93 across all three samples. When comparing mean SOM scores across samples
using one-way ANOVA, there were no significant group differences [F(2, 627)=1.49, p=.22].
Convergent validity

Author Manuscript

The validity scales’ descriptive statistics are shown in Table 1. As shown in Table 4a&b, the
SOM demonstrated convergent validity across samples, with significant (p<.001) positive
Pearson’s correlation coefficients with all of the hypothesized related constructs of optimism
(state and trait LOT-R), gratitude, hope, positive affect, life satisfaction, subjective
happiness, hedonic capacity, and self-efficacy (Table 4a&b). The SOM was most highly
correlated with the modified “state” LOT-R. The SOM’s correlation coefficients with the
“state” LOT-R were .81 in the healthy and .86 in the cardiac samples. The SOM’s
correlations with the modified “state” LOT-R were observed to be higher than they were
with trait LOT-R (r=.67 in the healthy sample, r=.80 in the cardiac sample, and r=.65 in the
recovery sample), supporting the SOM’s characteristics as a more state-based measure of
optimism than the LOT-R. When examining the other theoretically related yet distinct
measures, correlations were weaker but still positive. In the healthy sample, correlation
coefficients ranged from .61 for the positive affect and life satisfaction, to .71 for gratitude.
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In the cardiac sample, correlations ranged from .58 for gratitude to .80 for positive affect. In
the recovery sample, correlations ranged from .48 for hedonic capacity to .64 for subjective
happiness.
The SOM also demonstrated, in both the healthy and cardiac samples, inverse correlations
with the hypothesized dissimilar constructs of perceived stress, hopelessness, negative affect,
and depression (Table 4a&b). Dissimilar construct measures were not included for the
recovery sample. Overall, these inverse correlations were weaker than those seen with the
positive correlations, with some variables less significantly correlated (ps<.01). In the
healthy sample, correlations ranged from −.70 for depression (HADS-D) to −.27 for negative
affect. In the cardiac sample, correlations ranged from −.76 for perceived stress to −.56 for
hopelessness.

Author Manuscript

Table 4 also shows the correlations between the “state” LOT-R (Table 4a), and the related
and distinct convergent validity scales, as well as the LOT-R (Table 4b) and the validity
scales. The modified “state” LOT-R was strongly correlated with the trait LOT-R in the
healthy and cardiac samples (rs=.79 and .88, respectively), as was the SOM with the trait
LOT-R (rs=.67 and .80, respectively). The correlations between the SOM and the validity
scales and the “state” LOT-R and the validity scales were largely similar and both uniformly
significant (ps<.001). In general, the LOT-R correlated the same or lower with the validity
scales, compared to either the SOM or the “state” LOT-R, and all correlations were
significant (ps<.001).
Confirmatory factor analysis

Author Manuscript

The results of the CFA indicated acceptable model fit of the seven SOM items based on the
fit indices. The RMSEA was .079, SRMR was .022, CFI was .985, and TLI was .977. The
χ2 was 33.03 (p>.05).

Discussion

Author Manuscript

We present the development and initial validation process of the SOM, designed to assess
optimism as a state-like construct that can be a target of clinical and research interventions.
We included items to encompass optimism’s state-like qualities, to distinguish this measure
from previously used measures of trait optimism. We tested the SOM in three samples:
healthy adults, people with cardiac disease, and people in recovery from problematic
substance use. We determined that there was an acceptable one-factor (unidimensional)
solution that fit the data in all three samples and selected the seven most psychometrically
sound and theoretically relevant items to form a scale. Across samples, we found that the
SOM demonstrated high internal consistency and construct validity. It showed a strong
positive relationship with the most theoretically relevant measure, the modified “state” LOTR. It also showed positive relationships with measures of related constructs, namely trait
optimism, hope, positive affect, and life satisfaction, and negative relationships with
theoretically dissimilar constructs, such as stress, hopelessness, negative affect, and
depression. The final 7-item SOM demonstrated broad applicability when tested across the
three samples, with a consistent factor structure and mean scores. The SOM appears to be
generalizable, having similar means and ranges, allowing for similar interpretations in
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distinct populations. The SOM is expected to have the potential to capture the changeable,
state-like nature of optimism that may vary by circumstance, health, time, or through
psychological interventions. However, this psychometric paper does not address longitudinal
changes in the SOM, which will be a focus of future studies. It is important to note that
people can be optimistic about some aspects of situations and not others, for instance
optimism about one’s own future versus that of the world or society at large. While we wrote
items with this distinction in mind, only one factor emerged and is reflected in the final
SOM. Longitudinal studies will show the degree to which optimism is influenced by life
events, interventions, or health conditions.

Author Manuscript
Author Manuscript

The SOM is the first scale to be specifically created from first principles to measure
optimism as a dynamic construct, as opposed to trait measures or slight modifications of trait
measure to attempt to measure state optimism. Optimism has been conceptualized as having
state and trait components [37], and changes in dispositional optimism have been observed
[45]. Mediators and pathways of change have been proposed [36, 87]. But there are no wellaccepted stand-alone measures of state optimism that are easy to use or interpret. There are
minimal longitudinal data supporting any measure’s ability to capture changes in optimism
over time or context. Research has attempted to capture state optimism by specifying a nearterm timeframe for the LOT-R items. State optimism may explain additional variance above
that of trait optimism in some domains [4], but a modified instrument may not be valid or
enough to capture differences in state optimism [88]. A recent study compared the use of a
timeframe modified “state” LOT-R to the original LOT-R and showed that the “state” LOT-R
did not change more than the LOT-R, indicating that its use as a measure of changeable state
optimism is not warranted [55]. Thus, a specific state optimism measure is needed, and
changes over time and situation will be assessed in future validation studies. One related
construct that has been studied is situational optimism, for which measures have been
adapted for academic and cancer treatment settings [89–91]. Situational optimism has been
shown to change over time and have divergent validity with the LOT-R [89]. Future studies
can investigate the relationships between the SOM and measures of situational optimism,
examining the degree of change that the different measures reflect across time and
situations.

Author Manuscript

The importance of developing a measure of state optimism lies in the demonstrated role of
optimism in pursuing and maintaining life goals, quality of life, emotional well-being, and
physical health [1, 92]. The ability to capture changes in optimism is particularly important
for understanding outcomes for medical, mental health, or recovery from addiction. Studies
have demonstrated optimism’s association with better cardiac prognosis [19], yet little is
known about the role of state optimism and its potential for change in the case of medical
illness and the subsequent impact on health. Similarly, while optimism has been found to
play a role in alcohol and substance use, no research has examined whether modifying
optimism would lead to increased health behaviors like abstinence or low-risk drinking. Use
of the SOM may help clinicians and researchers understand the role of changes in optimism
related to health and quality of life. Though the present measure development analyses do
not explore the changeability of SOM scores over time, it was designed to reflect changes,
and this will be the focus of future validation efforts.

Gen Hosp Psychiatry. Author manuscript; available in PMC 2020 May 01.

Millstein et al.

Page 12

Author Manuscript
Author Manuscript

The limitations of the present study include that the samples were largely White and female,
from the United States, and generally positive, which may limit generalizability. However, in
studying the SOM across three populations and finding no significant differences in mean
scores, we hope to overcome questions of generalizability, and future studies using the SOM
can attempt to recruit more diverse populations. Future studies should examine the SOM and
changes in optimism in a variety of cultural settings, including larger and more diverse, less
optimistic samples, such as people who are seeking mental health care. Cronbach’s alphas
were very high (.92–.96) across all 3 samples. While a majority of the inter-item correlations
fell within the acceptable and non-redundant range (<.85), the average inter-item
correlations were in the .60–.63 range, above the suggested threshold for redundancy (<.50)
[93]. It is possible that some redundancy among items exists, and future studies could
examine whether further shortening of the scale is possible. This fundamental step of
developing the SOM specifically to measure state optimism is important to document
because it presents the process of scale development and initial validation. However, it must
be considered as a preliminary validation, as the SOM has not yet been tested longitudinally
or in intervention studies to observe how life events, health states, or circumstances might
change scores. Next steps will include studying the SOM against the LOT-R and measures
of situational optimism, which will be important for validating the SOM’s use as a measure
of state optimism that demonstrates change.
Beyond testing the SOM for changes over time, next steps will involve confirming the factor
structure across larger and more diverse populations, and in relation to the LOT-R. We
believe that the usefulness of this brief measure has an important role in moving the study of
optimism forward, and we encourage its use in future studies.
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Appendix 1.: The SOM 7-item scale.
Please answer the following items based on how you feel right now, that is, at the present
moment using the scale below. Try to answer each item as accurately as possible based on
your response to that item alone, without regard to your answers to any previous items.

Author Manuscript

1

2

3

4

5

Strongly disagree

Strongly agree

1. I am feeling optimistic about life’s challenges.

_______

2. Right now, I expect things to work out for the best.

_______

3. I am feeling optimistic about my future.

_______

4. I feel that something good will happen today (in the next 24 hours).

_______
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5. The future is looking bright to me.

_______

6. At the moment, I expect more to go right than wrong when it comes to my future.

_______

7. I am expecting things to turn out well.

_______

Appendix 2.: All items tested in developing the SOM. Retained items are
marked with an asterisk. Reverse coded items are indicated with (rev).
Please answer the following items based on how you feel right now, that is, at the present
moment using the scale below. Try to answer each item as accurately as possible based on
your response to that item alone, without regard to your answers to any previous items.
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1

2

3

4

Strongly disagree
1. I am expecting good things to happen.

5
Strongly agree

b

Author Manuscript
Author Manuscript

b
2. At the moment, I expect more to go wrong than right when it comes to my future. (rev)
c
3. I believe that things will most likely get worse. (rev)
c
4. I am feeling optimistic about life’s challenges.*
a
5. I’ll be pleasantly surprised by something this week.
e
6. Good things are in store for me.
b
7. Right now, I expect things to work out for the best.*
b
8. I expect more to go wrong than right when it comes to my future. (rev)
a
9. I think something bad is going to happen today. (rev)
a
10. I’m feeling good about today (in the next 24 hours).
c
11. I can see things improving from here.
d
12. I expect things will not get worse.
e
13. I am feeling optimistic about my future.*
e
14. I am thinking there will be more good than bad in my life.
d
15. I think that each day has pitfalls. (rev)
f
16. Times are getting worse. (rev)
e
17. I think my life will be happy.
a
18. I feel that something good will happen today (in the next 24 hours).*
f
19. Times are getting better.
c
20. I feel that things will most likely get better.
a
21. Things will work out today (in the next 24 hours).
d
22. I think that each day something good can happen.
f
23. When I think of the world, things might get better.
f
24. When I think of the world, things are getting better.
d
25. I am looking forward to good times ahead.
e
26. Bad things are in store for me. (rev)
d
27. The future is looking bright to me.*
b
28. At the moment, I expect more to go right than wrong when it comes to my future.*
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29. I am expecting things to turn out well.*

b

_______

Note: Superscript letters indicate hypothesized aspects of state optimism
a
State predicting near future
b
State predicting far future
c
Things getting better
d
Things staying the same/already being good
e
Optimism about oneself
f
Optimism about the world

References
Author Manuscript
Author Manuscript
Author Manuscript

[1]. Carver CS, Scheier MF and Segerstrom SC. Optimism. Clinical Psychology Review 2010;30:879–
889. [PubMed: 20170998]
[2]. Carver CS, Scheier MF and Weintraub JK. Assessing coping strategies: A theoretically based
approach. Journal of Personality and Social Psychology 1989;56:267. [PubMed: 2926629]
[3]. Scheier ME and Carver CS. Dispositional optimism and physical well-being: The influence of
generalized outcome expectancies on health. Journal of Personality 1987;55:169–210. [PubMed:
3497256]
[4]. Kluemper DH, Little LM and Degroot T. State or trait: Effects of state optimism on job-related
outcomes. Journal of Organizational Behavior 2009;30:209–231.
[5]. Alarcon GM, Bowling NA and Khazon S. Great expectations: A meta-analytic examination of
optimism and hope. Personality and Individual Differences 2013;54:821–827.
[6]. Carver CS and Scheier MF. Dispositional optimism. Trends in Cognitive Sciences 2014;18:293–
299. [PubMed: 24630971]
[7]. Magaletta PR and Oliver J. The hope construct, will, and ways: Their relations with self-efficacy,
optimism, and general well-being. Journal of Clinical Psychology 1999;55:539–551. [PubMed:
10392785]
[8]. Snyder CR, Sympson SC, Ybasco FC, Borders TF, Babyak MA and Higgins RL. Development
and validation of the State Hope Scale. Journal of Personality and Social Psychology
1996;70:321. [PubMed: 8636885]
[9]. DuBois CM, Lopez OV, Beale EE, Healy BC, Boehm JK and Huffman JC. Relationships between
positive psychological constructs and health outcomes in patients with cardiovascular disease: a
systematic review. International journal of cardiology 2015;195:265–280. [PubMed: 26048390]
[10]. Rasmussen HN, Scheier MF and Greenhouse JB. Optimism and physical health: A meta-analytic
review. Annals of Behavioral Medicine 2009;37:239. [PubMed: 19711142]
[11]. Bedi G and Brown SL. Optimism, coping style and emotional well-being in cardiac patients.
British Journal of Health Psychology 2005;10:57–70. [PubMed: 15826334]
[12]. Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, et al. Executive
summary: Heart disease and stroke statistics—2016 Update. A Report From the American Heart
Association 2016;133:447–454.
[13]. Giltay EJ, Geleijnse JM, Zitman FG, Buijsse B and Kromhout D. Lifestyle and dietary correlates
of dispositional optimism in men: The Zutphen Elderly Study. Journal of Psychosomatic
Research 2007;63:483–490. [PubMed: 17980220]
[14]. Hansen JD, Shimbo D, Shaffer JA, Hong S, Borda T, Ventura A, et al. Finding the glass half full?
Optimism is protective of 10-year incident CHD in a population-based study: The Canadian Nova
Scotia Health Survey. International Journal of Cardiology 2010;145:603–4. [PubMed: 20864195]
[15]. Kim ES, Smith J and Kubzansky LD. Prospective study of the association between dispositional
optimism and incident heart failure. Circulation Heart failure 2014;7:394–400. [PubMed:
24647117]

Gen Hosp Psychiatry. Author manuscript; available in PMC 2020 May 01.

Millstein et al.

Page 15

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

[16]. Kubzansky LD, Sparrow D, Vokonas P and Kawachi I. Is the glass half empty or half full? A
prospective study of optimism and coronary heart disease in the normative aging study.
Psychosomatic medicine 2001;63:910–6. [PubMed: 11719629]
[17]. Tindle HA, Chang Y-F, Kuller LH, Manson JE, Robinson JG, Rosal MC, et al. Optimism, cynical
hostility, and incident coronary heart disease and mortality in the Women’s Health Initiative.
Circulation 2009;120:656–662. [PubMed: 19667234]
[18]. DuBois CM, Beach SR, Kashdan TB, Nyer MB, Park ER, Celano CM, et al. Positive
psychological attributes and cardiac outcomes: Associations, mechanisms, and interventions.
Psychosomatics 2012;53:303–318. [PubMed: 22748749]
[19]. Huffman JC, Beale EE, Celano CM, Beach SR, Belcher AM, Moore SV, et al. Effects of
optimism and gratitude on physical activity, biomarkers, and Readmissions after an acute
coronary syndrome. Circulation: Cardiovascular Quality and Outcomes 2016;9:55–63. [PubMed:
26646818]
[20]. Millstein RA, Celano CM, Beale EE, Beach SR, Suarez L, Belcher AM, et al. The effects of
optimism and gratitude on adherence, functioning and mental health following an acute coronary
syndrome. General Hospital Psychiatry 2016;43:17–22. [PubMed: 27796252]
[21]. Shepperd JA, Maroto JJ and Pbert LA. Dispositional optimism as a predictor of health changes
among cardiac patients. Journal of Research in Personality 1996;30:517–534.
[22]. Carvajal SC, Clair SD, Nash SG and Evans RI. Relating optimism, hope, and self-esteem to
social influences in deterring substance use in adolescents. Journal of Social and Clinical
Psychology 1998;17:443–465.
[23]. Wray TB, Dvorak RD, Hsia JF, Arens AM and Schweinle WE. Optimism and pessimism as
predictors of alcohol use trajectories in adolescence. Journal of Child & Adolescent Substance
Abuse 2013;22:58–68.
[24]. Soares MH, Luís MAV, Corradi-Webster CM, Martins JT and Hirata AGP. Psychological concept
of optimism and drug use among nursing students. Acta Paulista de Enfermagem 2011;24:393–
399.
[25]. Helweg-Larsen M and Shepperd JA. Do moderators of the optimistic bias affect personal or
target risk estimates? A review of the literature. Personality and Social Psychology Review
2001;5:74–95.
[26]. Seligman ME, Rashid T and Parks AC. Positive psychotherapy. American psychologist
2006;61:774. [PubMed: 17115810]
[27]. Kelloniemi H, Ek E and Laitinen J. Optimism, dietary habits, body mass index and smoking
among young Finnish adults. Appetite 2005;45:169–176. [PubMed: 16009454]
[28]. Steptoe A, Wright C, Kunz-Ebrecht SR and Iliffe S. Dispositional optimism and health behaviour
in community-dwelling older people: Associations with healthy ageing. British Journal of Health
Psychology 2006;11:71–84. [PubMed: 16480556]
[29]. Leedham B, Meyerowitz BE, Muirhead J and Frist WH. Positive expectations predict health after
heart transplantation. Health Psychology 1995;14:74–9. [PubMed: 7737077]
[30]. Brouwers C, Mommersteeg PM, Nyklíček I, Pelle AJ, Westerhuis BL, Szabó BM, et al. Positive
affect dimensions and their association with inflammatory biomarkers in patients with chronic
heart failure. Biological Psychology 2013;92:220–226. [PubMed: 23085133]
[31]. Huffman JC, Celano CM, Beach SR, Motiwala SR and Januzzi JL. Depression and cardiac
disease: Epidemiology, mechanisms, and diagnosis. Cardiovascular Psychiatry and Neurology
2013;2013.
[32]. Carver CS and Scheier MF. On the self-regulation of behavior. Cambridge University Press,
2001.
[33]. Colligan RC, Offord KP, Malinchoc M, Schulman P and Seligman ME. CAVEing the MMPI for
an Optimism-Pessimism Scale: Seligman’s attributional model and the assessment of explanatory
style. J Clin Psychol 1994;50:71–95. [PubMed: 8150997]
[34]. Seligman ME. Why is there so much depression today? The waxing of the individual and the
waning of the commons. Contemporary psychological approaches to depression. Springer, 1990
p. 1–9.
[35]. Seligman ME. What is the good life. APA Monitor 1998;29:2.

Gen Hosp Psychiatry. Author manuscript; available in PMC 2020 May 01.

Millstein et al.

Page 16

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

[36]. Seligman ME. Learned optimism: How to change your mind and your life. Vintage, 2011.
[37]. Luthans F The need for and meaning of positive organizational behavior. Journal of
organizational behavior 2002;23:695–706.
[38]. Luthans F and Youssef CM. Emerging positive organizational behavior. Journal of Management
2007;33:321–349.
[39]. Malouff JM and Schutte NS. Can psychological interventions increase optimism? A metaanalysis. The Journal of Positive Psychology 2016:1–11.
[40]. Shifren K and Hooker K. Stability and change in optimism: A study among spouse caregivers.
Experimental Aging Research 1995;21:59–76. [PubMed: 7744171]
[41]. Segerstrom SC, Evans DR and Eisenlohr-Moul TA. Optimism and pessimism dimensions in the
Life Orientation Test-Revised: Method and meaning. Journal of Research in Personality
2011;45:126–129.
[42]. Peterson C The future of optimism. American Psychologist 2000;55:44–55. [PubMed: 11392864]
[43]. Bland JM and Altman D. Statistical methods for assessing agreement between two methods of
clinical measurement. Lancet 1986;327.
[44]. Giltay EJ, Kamphuis MH, Kalmijn S, Zitman FG and Kromhout D. Dispositional optimism and
the risk of cardiovascular death: The zutphen elderly study. Archives of Internal Medicine
2006;166:431–436. [PubMed: 16505263]
[45]. Segerstrom SC. Optimism and resources: Effects on each other and on health over 10 years.
Journal of Research in Personality 2007;41:772–786.
[46]. Sweeny K, Carroll PJ and Shepperd JA. Is optimism always best? Future outlooks and
preparedness. Current Directions in Psychological Science 2006;15:302–306.
[47]. Scheier MF and Carver CS. Effects of optimism on psychological and physical well-being:
Theoretical overview and empirical update. Cognitive Therapy and Research 1992;16:201–228.
[48]. Scheier MF, Carver CS and Bridges MW. Distinguishing optimism from neuroticism (and trait
anxiety, self-mastery, and self-esteem): A reevaluation of the Life Orientation Test. Journal of
Personality and Social Psychology 1994;67:1063. [PubMed: 7815302]
[49]. Burke KL, Joyner AB, Czech DR and Wilson MJ. An investigation of concurrent validity
between two optimism/pessimism questionnaires: The Life Orientation Test-Revised and the
optimism/pessimism scale. Current Psychology 2000;19:129–136.
[50]. Peterson C, Semmel A, Von Baeyer C, Abramson LY, Metalsky GI and Seligman ME. The
attributional style questionnaire. Cognitive Therapy and Research 1982;6:287–299.
[51]. Peterson C and Villanova P. An Expanded Attributional Style Questionnaire. Journal of
Abnormal Psychology 1988;97:87–89. [PubMed: 3351118]
[52]. Peterson C and Seligman ME. Causal explanations as a risk factor for depression: Theory and
evidence. Psychological Review 1984;91:347. [PubMed: 6473583]
[53]. Hjelle L, Belongia C and Nesser J. Psychometric properties of the life orientation test and
attributional style questionnaire. Psychological Reports 1996;78:507–515.
[54]. Furr M Scale construction and psychometrics for social and personality psychology. SAGE
Publications Ltd, 2011.
[55]. Huffman JC, Legler S, Millstein RA, Gomez-Bernal F, Celano CM, Chung W-J, et al. Does
timeframe adjustment of the Life Orientation Test-Revised assess optimism as a state? The
Journal of Positive Psychology 2019:1–8.
[56]. Dember WN, Martin SH, Hummer MK, Howe SR and Melton RS. The measurement of
optimism and pessimism. Current Psychology 1989;8:102–119.
[57]. Chang EC, D’Zurilla TJ and Maydeu-Olivares A. Assessing the dimensionality of optimism and
pessimism using a multimeasure approach. Cognitive Therapy and Research 1994;18:143–160.
[58]. Cattell RB. Matched Determiners Vs. Factor Invariance: A Reply To Korth. Multivariate
behavioral research 1978;13:431–48. [PubMed: 26810743]
[59]. Everitt BS. Multivariate analysis: The need for data, and other problems. The British journal of
psychiatry : the journal of mental science 1975;126:237–40. [PubMed: 1125504]
[60]. Gorsuch RL. Factor analysis, 2nd. Hillsdale, NJ: LEA 1983.
[61]. Nunnally J Psychometric theory. New York: McGraw-Hill 1978.

Gen Hosp Psychiatry. Author manuscript; available in PMC 2020 May 01.

Millstein et al.

Page 17

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

[62]. Johanson GA and Brooks GP. Initial scale development: sample size for pilot studies. Educational
and Psychological Measurement 2010;70:394–400.
[63]. Comrey AL and Lee HB. A first course in factor analysis. Psychology Press, 2013.
[64]. Clark LA and Watson D. Constructing validity: Basic issues in objective scale development.
Psychological Assessment 1995;7:309.
[65]. Holmbeck GN and Devine KA. Editorial: An author’s checklist for measure development and
validation manuscripts. Soc Ped Psychology, 2009.
[66]. Melnyk BM, Fineout-Overholt E and Mays MZ. The evidence-based practice beliefs and
implementation scales: Psychometric properties of two new instruments. Worldviews on
Evidence-Based Nursing 2008;5:208–216. [PubMed: 19076922]
[67]. Herth K Abbreviated instrument to measure hope: Development and psychometric evaluation.
Journal of Advanced Nursing 1992;17:1251–1259. [PubMed: 1430629]
[68]. Fibel B and Hale WD. The Generalized Expectancy for Success Scale: A new measure. Journal
of Consulting and Clinical Psychology 1978;46:924.
[69]. McCullough ME, Emmons RA and Tsang J-A. The grateful disposition: A conceptual and
empirical topography. Journal of Personality and Social Psychology 2002;82:112. [PubMed:
11811629]
[70]. Watson D, Clark LA and Tellegen A. Development and validation of brief measures of positive
and negative affect: The PANAS scales. Journal of Personality and Social Psychology
1988;54:1063. [PubMed: 3397865]
[71]. Diener E, Emmons RA, Larsen RJ and Griffin S. The satisfaction with life scale. Journal of
Personality Assessment 1985;49:71–75. [PubMed: 16367493]
[72]. Lyubomirsky S and Lepper HS. A measure of subjective happiness: Preliminary reliability and
construct validation. Social Indicators Research 1999;46:137–155.
[73]. Snaith R, Hamilton M, Morley S, Humayan A, Hargreaves D and Trigwell P. A scale for the
assessment of hedonic tone the Snaith-Hamilton Pleasure Scale. The British Journal of
Psychiatry 1995;167:99–103. [PubMed: 7551619]
[74]. Schwarzer R and Jerusalem M. The general self-efficacy scale (GSE). Anxiety, Stress, and
Coping 2010;12:329–345.
[75]. Cohen S, Kamarck T and Mermelstein R. A global measure of perceived stress. Journal of Health
and Social Behavior 1983:385–396. [PubMed: 6668417]
[76]. Trivedi MH, Wisniewski SR, Morris DW, Fava M, Gollan JK, Warden D, et al. Concise Health
Risk Tracking scale: A brief self-report and clinician rating of suicidal risk. Journal of Clinical
Psychiatry 2011;72:757. [PubMed: 21733476]
[77]. Bjelland I, Dahl AA, Haug TT and Neckelmann D. The validity of the Hospital Anxiety and
Depression Scale: An updated literature review. Journal of Psychosomatic Research 2002;52:69–
77. [PubMed: 11832252]
[78]. Radloff LS. The CES-D scale: A self-report depression scale for research in the general
population. Applied Psychological Measurement 1977;1:385–401.
[79]. O’connor BP. SPSS and SAS programs for determining the number of components using parallel
analysis and Velicer’s MAP test. Behavior Research Methods, Instruments, & Computers
2000;32:396–402.
[80]. Zwick WR and Velicer WF. Comparison of five rules for determining the number of components
to retain. Psychological Bulletin 1986;99:432.
[81]. Worthington RL and Whittaker TA. Scale development research: A content analysis and
recommendations for best practices. The Counseling Psychologist 2006;34:806–838.
[82]. Bentler PM. On tests and indices for evaluating structural models. Personality and Individual
Differences 2007;42:825–829.
[83]. Hu LT and Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary
Journal 1999;6:1–55.
[84]. Wood JM, Tataryn DJ and Gorsuch RL. Effects of under- and overextraction on principal axis
factor analysis with varimax rotation. Psychological Methods 1996;1:354–365.

Gen Hosp Psychiatry. Author manuscript; available in PMC 2020 May 01.

Millstein et al.

Page 18

Author Manuscript
Author Manuscript

[85]. Buja A and Eyuboglu N. Remarks on parallel analysis. Multivariate behavioral research
1992;27:509–40. [PubMed: 26811132]
[86]. Lavender JM, Tull MT, DiLillo D, Messman-Moore T and Gratz KL. Development and
validation of a state-based measure of emotion dysregulation: The State Difficulties in Emotion
Regulation Scale (S- DERS). Assessment 2015:197–209.
[87]. Armor DA and Taylor SE. Situated optimism: Specific outcome expectancies and self-regulation.
Advances in Experimental Social Psychology 1998;30:309–379.
[88]. Juniper EF. Validated questionnaires should not be modified. European Respiratory Journal
2009;34:1015–1017. [PubMed: 19880615]
[89]. Segerstrom SC and Sephton SE. Optimistic expectancies and cell-mediated immunity: The role
of positive affect. Psychological Science 2010;21:448–455. [PubMed: 20424083]
[90]. Cohen L, de Moor C and Amato RJ. The association between treatment-specific optimism and
depressive symptomatology in patients enrolled in a Phase I cancer clinical trial. Cancer:
Interdisciplinary International Journal of the American Cancer Society 2001;91:1949–1955.
[91]. Nonis SA and Wright D. Moderating effects of achievement striving and situational optimism on
the relationship between ability and performance outcomes of college students. Research in
Higher Education 2003;44:327–346.
[92]. Boehm JK and Kubzansky LD. The heart’s content: The association between positive
psychological well-being and cardiovascular health. Psychological Bulletin 2012;138:655.
[PubMed: 22506752]
[93]. BrckaLorenz A, Chiang Y and Nelson Laird T. Internal consistency. FSSE Psychometric
Portfolio 2013.

Author Manuscript
Author Manuscript
Gen Hosp Psychiatry. Author manuscript; available in PMC 2020 May 01.

Millstein et al.

Page 19

Table 1

Author Manuscript

Demographics and validity scale descriptive statistics by sample
Sample 1 (Healthy)

Sample 2 (Cardiac)

Sample 3 (Substance Recovery)

136

96

265

Sample Characteristics
Sample size
Mean age (SD)

31.1 (16.6)

58.5 (12.5)

53.7 (11.9)

Gender (% female)

83.1

71.7

61.9

Race (% Caucasian)

71.8

88.9

76.6

Married or cohabitating (%)

41.1

68.7

N/A

Employed (% full or part-time)

50.0

51.0

60.2

Author Manuscript

Convergent Validity Scales

Mean (SD)

Range

Mean (SD)

Range

State Optimism (modified LOT-R)

23.0 (5.1)

6–30

23.3 (6.2)

6–30

Trait Optimism (LOT-R)

21.6 (5.7)

6–30

22.8 (5.6)

9–30

Gratitude (GQ-6)

36.3 (5.4)

13–42

35.6 (6.1)

13–42

N/A

Hope (AHS)

36.0 (7.4)

10–48

34.2 (10.6)

8–48

N/A

Positive Affect (PANAS positive)

31.1 (9.1)

11–50

32.6 (9.7)

13–49

Life Satisfaction (SWLS)

24.6 (7.3)

5–35

22.1 (8.3)

6–35

22.1 (7.3)

5–35

Subjective Happiness (SHS)

19.7 (5.7)

4–28

20.5 (5.8)

5–28

18.6 (5.3)

4–28

23.4 (4.5)

9–30

Hedonic Capacity

N/A

General Self-efficacy (GSE)
Perceived Stress (PSS-4)

N/A

N/A
6.0 (3.1)

N/A
0–14

6.2 (3.7)

Mean (SD)

Range
N/A

21.9 (5.6)

6–30

N/A

21.4 (4.6)

8–30

0–15

N/A

Hopelessness (CHRT)

3.8 (1.9)

2–10

3.6 (1.9)

2–9

N/A

Negative (PANAS negative)

17.7 (7.0)

10–40

18.8 (7.7)

10–43

N/A

5.8 (4.3)

0–17

N/A

Depression (HADS-D) (online and inpatient)

4.0 (3.5)

0–14

Depression (CES-D) (university)

35.7 (8.4)

24–57

N/A

N/A

Author Manuscript

N/A: not available in this sample
Note: LOT-R: Life Orientation Test-Revised, GQ-6: Gratitude Questionnaire, PANAS: Positive and Negative Affect Schedule, SWLS: Satisfaction
with Life Scale, SHS: Subjective Happiness Scale, GSE: General Self-Efficacy Scale, PSS: Perceived Stress Scale, CHRT: Concise Health Risk
Tracking Scale, HADS-D: Hospital Anxiety and Depression Scale-Depression subscale, CES-D: Center for Epidemiological Studies- Depression
scale.
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Table 2

Author Manuscript

The State Optimism Measure: Item and scale descriptive statistics by sample
SOM Items

Sample 1 (Healthy) (n=136)

Sample 2 (Cardiac) (n=96)

Sample 3 (Substance
Recovery) (n=265)

Author Manuscript

Mean (SD)

Mean (SD)

Mean (SD)

1. I am feeling optimistic about life’s
challenges.

3.68 (0.99)

3.68 (0.97)

3.84 (0.96)

2. Right now, I expect things to work out
for the best.

3.99 (0.87)

3.72 (1.02)

3.90 (0.90)

3. I am feeling optimistic about my future.

3.96 (0.97)

3.62 (1.02)

3.84 (0.88)

4. I feel that something good will happen
today (in the next 24 hours).

3.72 (0.92)

3.62 (0.91)

3.75 (0.93)

5. The future is looking bright to me.

3.86 (0.89)

3.7 (1.0)

3.74 (0.99)

6. At the moment, I expect more to go right
than wrong when it comes to my future.

3.86 (0.90)

3.66 (1.04)

3.94 (0.96)

7. I am expecting things to turn out well.

3.97 (0.86)

3.69 (0.99)

3.87 (0.88)

Sample 1 (Healthy)

Sample 2 (Cardiac)

Sample 3 (Recovery)

SOM total score
Cronbach’s alpha

Mean (SD)

Range

Mean (SD)

Range

Mean (SD)

Range

27.07 (5.34)

7–35

25.78 (6.15)

8–35

26.91 (5.58)

8–35

0.92

0.96

0.94

Note: The SOM was preceded by the following instructions and Likert scale:
“Please answer the following items based on how you feel right now, that is, at the present moment using the scale below. Try to answer each item
as accurately as possible based on your response to that item alone, without regard to your answers to any previous items.” (1: Strongly disagree to
5: Strongly agree)
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Table 3

Author Manuscript

State Optimism Measure item factor loadings by sample
Items

Sample 1 (Healthy)

Sample 2 (Cardiac)

Sample 3
(Substance
Recovery)

1. I am feeling optimistic about life’s challenges.

.77

.83

.84

2. Right now, I expect things to work out for the best.

.76

.91

.86

3. I am feeling optimistic about my future.

.87

.90

.85

4. I feel that something good will happen today (in the next 24 hours).

.66

.73

.64

5. The future is looking bright to me.

.84

.89

.88

6. At the moment, I expect more to go right than wrong when it comes
to my future.

.81

.91

.84

7. I am expecting things to turn out well.

.87

.93

.89

Author Manuscript
Author Manuscript
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Table 4a

Author Manuscript

Convergent validity correlations between the State Optimism Measure and the modified “state” LOT-R with
theoretically positively and negatively related measures.
SOM
Convergent Validity Scales

Modified “state” LOT-R

Author Manuscript

Sample 1
(Healthy) r

Sample 2
(Cardiac) r

Sample 3
(Substance
Recovery) r

Sample 1
(Healthy) r

Sample 2
(Cardiac) r

Sample 3
(Substance
Recovery) r

State Optimism (modified LOT-R)

.81***

.86***

N/A

N/A

N/A

N/A

Trait Optimism (LOT-R)

.67***

.80***

.65***

.79***

.88***

N/A

Gratitude (GQ-6)

.71***

.58***

N/A

.64***

.63***

N/A

Hope (AHS)

.69***

.76***

N/A

.72***

.72***

N/A

Positive Affect (PANAS positive)

.61***

.80***

N/A

.60***

.68***

N/A

Life Satisfaction (SWLS)

.61***

.72***

.60***

.66***

.75***

N/A

Subjective Happiness (SHS)

.68***

.71***

.64***

.61***

.76***

N/A

Hedonic Capacity

N/A

N/A

.48***

N/A

N/A

N/A

General Self-efficacy (GSE)

N/A

N/A

.51***

N/A

N/A

N/A

Positively related measures

SOM
Negatively related measures

Modified “state” LOT-R

Author Manuscript

Sample 1
(Healthy) r

Sample 2
(Cardiac) r

Sample 3
(Substance
Recovery) r

Sample 1
(Healthy) r

Sample 2
(Cardiac) r

Sample 3
(Substance
Recovery) r

Perceived Stress (PSS-4)

−.57***

−.76***

N/A

−.67***

−.77***

N/A

Hopelessness (CHRT)

−.59***

−.56***

N/A

−.64***

−.65***

N/A

Negative Affect (PANAS negative)

−.27**

−.69***

N/A

−.42***

−.65***

N/A

Depression (HADS-D) (online and
inpatient)

−.70***

−.74***

N/A

−.70***

−.74***

N/A

Depression (CES-D) (university)

−.38**

N/A

N/A

−.48***

N/A

N/A

**

p<.01,

***
p < .001
N/A: not available in this sample
Note: LOT-R: Life Orientation Test-Revised, GQ-6: Gratitude Questionnaire, PANAS: Positive and Negative Affect Schedule, SWLS: Satisfaction
with Life Scale, SHS: Subjective Happiness Scale, GSE: General Self-Efficacy Scale, PSS: Perceived Stress Scale, CHRT: Concise Health Risk
Tracking Scale, HADS-D: Hospital Anxiety and Depression Scale-Depression subscale, CES-D: Center for Epidemiological Studies- Depression
scale.
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Table 4b:

Author Manuscript

Convergent validity correlations between the SOM and the LOT-R with theoretically positively and negatively
related measures.
SOM
Convergent Validity Scales

LOT-R

Author Manuscript

Sample 1
(Healthy) r

Sample 2
(Cardiac) r

Sample 3
(Substance
Recovery) r

Sample 1
(Healthy) r

Sample 2
(Cardiac) r

Sample 3
(Substance
Recovery) r

State Optimism (modified LOT-R)

.81***

.86***

N/A

.79***

.88***

N/A

Trait Optimism (LOT-R)

.67***

.80***

.65***

N/A

N/A

N/A

Gratitude (GQ-6)

.71***

.58***

N/A

.59***

.69***

N/A

Hope (AHS)

.69***

.76***

N/A

.67***

.71***

N/A

Positive Affect (PANAS positive)

.61***

.80***

N/A

.51***

.71***

N/A

Life Satisfaction (SWLS)

.61***

.72***

.60***

.63***

.78***

.53***

Subjective Happiness (SHS)

.68***

.71***

.64***

.70***

.76***

.64***

Hedonic Capacity

N/A

N/A

.48***

N/A

N/A

.43***

General Self-efficacy (GSE)

N/A

N/A

.51***

N/A

N/A

.58***

Positively related measures

SOM
Negatively related measures

LOT-R

Author Manuscript

Sample 1
(Healthy) r

Sample 2
(Cardiac) r

Sample 3
(Substance
Recovery) r

Sample 1
(Healthy) r

Sample 2
(Cardiac) r

Sample 3
(Substance
Recovery) r

Perceived Stress (PSS-4)

−.57***

−.76***

N/A

−.64***

−.73***

N/A

Hopelessness (CHRT)

−.59***

−.56***

N/A

−.58***

−.68***

N/A

Negative Affect (PANAS negative)

−.27**

−.69***

N/A

−.36***

−.70***

N/A

Depression (HADS-D) (online and
inpatient)

−.70***

−.74***

N/A

−.69***

−.79***

N/A

Depression (CES-D) (university)

−.38**

N/A

N/A

−.48***

N/A

N/A

**

p<.01,

***
p < .001
N/A: not available in this sample
Note: LOT-R: Life Orientation Test-Revised, GQ-6: Gratitude Questionnaire, PANAS: Positive and Negative Affect Schedule, SWLS: Satisfaction
with Life Scale, SHS: Subjective Happiness Scale, GSE: General Self-Efficacy Scale, PSS: Perceived Stress Scale, CHRT: Concise Health Risk
Tracking Scale, HADS-D: Hospital Anxiety and Depression Scale-Depression subscale, CES-D: Center for Epidemiological Studies- Depression
scale.
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